Sarcoma of the prostate is a rare neoplasm that accounts for 0.1-0.2% of all primary prostatic malignancies in humans. 5,9 Most prostate sarcomas (67%) are of muscle origin, with rhabdomyosarcoma occurring in children and leiomyosarcoma predominating in adults. 11 In the dog, prostatic leiomyosarcoma is also rare; only 4 cases have been documented. 4,6 In 1 report, a single leiomyoma but no leiomyosarcomas were noted among 23 canine prostatic tumors. 8 The WHO Bulletin makes no specific reference to prostatic leiomyosarcoma in animals other than to state that poorly differentiated spindle cell tumors of the prostate could not be further classified. 2 In this report, we document a primary prostatic leiomyosarcoma with metastasis in an adult dog. The histomorphologic diagnosis was verified using immunohistochemical techniques.
dilated and had mucosal hyperemia and focal hemorrhages. The capsular surfaces of the kidneys were irregular. Sectioning revealed pronounced hydronephrosis in the left kidney and pale cortical foci ranging from 0.1 to 1 cm in diameter in both kidneys. The sublumbar lymph nodes were firm and enlarged. A mass, 6.0 ϫ 6.0 ϫ 4.0 cm and weighing 73 g, was found in the mesentery between the greater curvature of the stomach and the spleen. Pale nodules up to 2 cm in diameter were distributed throughout the lungs.
Tissues for light microscopy were fixed in 10% neutral buffered formalin, embedded in paraffin, sectioned at 5 m, and stained with hematoxylin and eosin (HE) and Gömöri's 1-step trichrome aniline blue (prostate). Other formalin-fixed prostate tissues, sectioned at 4 m, were prepared for immunohistochemistry using the avidin-biotin complex (ABC) method. c All antibodies, including multiple molecular weight cytokeratins, clone MNF116 (1:400 dilution, monoclonal), vimentin (1:100 dilution, monoclonal), alpha smooth muscle actin, clone 1A4 (1:100 dilution, monoclonal), desmin (1:25 dilution, monoclonal), and myoglobin (1:1,000 dilution, polyclonal), were obtained from a single source. d Citric acid buffer-based microwave antigen retrieval (vimentin, actin, desmin) and pronase XXIV enzyme digestion e (cytokeratin) for unmasking antigens were used. Positive and negative controls were run in parallel and provided appropriate results. Three-amino-9-ethylcarbazole was used as the chromagen, and sections were counterstained with Mayer's hematoxylin. A regional lymph node metastasis was tested for immunoreactivity with cytokeratin, vimentin, and smooth muscle actin.
Microscopically, the prostate gland was largely effaced by interlacing fascicles of neoplastic spindle cells interspersed with sheets of haphazardly arrayed tumor cells ( Fig. 2 ). Tumor cells were hyperchromatic with oval or elongated nuclei, clumped chromatin, 1 or more nucleoli, and abundant cytoplasm. Multinucleated tumor giant cells and pleomorphic tumor cells often commingled with smaller spindle cells ( Fig. 3 ). Mitotic figures averaged 1.5/HPF (40ϫ objective, 0.38-mm field diameter) with 20 HPFs counted. There were multiple foci of necrosis and prominent acellular areas of collagen deposition. Collagen invested or separated individual tumor cells and in places was so plentiful as to suggest a fibroblastic derivation of the tumor. Trichrome stain confirmed the distribution of collagen and revealed scant fuchsinophilic myofilaments in the cytoplasm of some tumor cells. Intravascular and neural invasion was noted in the prostate capsule and interstitium. Infiltrates of neoplastic cells were commonly accompanied by variable numbers of plasma cells, lymphocytes, and neutrophils. Residual prostatic tissue consisted of atrophic lobules with variably dilated secretory ducts and bundles of smooth muscle. Intense interstitial infiltrates of lymphocytes and plasma cells inter- faced focally with the advancing tumor cells. Metastases were confirmed histopathologically in the regional lymph nodes, mesentery, kidneys, and lungs. Typically, metastatic sites contained both spindle and polyhedral tumor cells, abundant collagen deposits, and neoplastic thromboemboli. Microscopic lesions in the urinary tract included severe acute cystitis and for the left kidney, segmental cortical tubular atrophy and interstitial fibrosis secondary to hydronephrosis. Pale foci in the renal cortices consisted of an amalgamation of tumor cells and fibrous connective tissue or fibrosis alone. The dog apparently died from a combina- Figure 5 . Metastatic prostatic leiomyosarcoma in a regional lymph node of a dog, expressing immunoreactivity for alpha smooth muscle actin. Overall, metastatic tumor cells stain more uniformly for actin than do neoplastic spindle cells in the primary tumor. ABC, anti-alpha smooth muscle actin, Mayer's hematoxylin counterstain. tion of factors, including gastric dilatation/volvulus, obstructive uropathy, and metastatic disease.
Immunohistochemically, prostate tumor cells stained intensely with vimentin and were negative for cytokeratin. Actin and desmin decorated tumor cells as fine cytoplasmic granules with some clumped and beaded linear deposits; actin consistently stained more tumor cells than did desmin ( Fig. 4 ). Stain intensity was generally slight to moderate, with some strongly stained tumor cells and others that did not stain at all. Immunostaining for myoglobin was invariably negative. Lymph node metastasis showed strong positive staining for both vimentin and actin and no labeling for cytokeratin ( Fig. 5 ).
In this dog, the diagnosis of prostatic leiomyosarcoma was established with a panel of antibodies that revealed positive staining for vimentin, alpha smooth muscle actin, and desmin while eliciting no immunoreactivity for cytokeratin or myoglobin. This phenotypic profile is considered diagnostic for leiomyosarcoma. Because vimentin is an intermediate filament protein associated with mesenchyme, a strong positive reaction in tumor cells by itself is not of differential diagnostic significance. Specificity is increased with the use of desmin, the only 1 of 6 intermediate filaments practically restricted to sarcomas manifesting muscle differentiation, e.g., leiomyosarcoma and rhabdomyosarcoma. However, actin has been demonstrated in both smooth and striated muscle and in other types of tumors that display myoepithelial and myofibroblastic differentiation. 12, 13 The actin antibody used in this study (clone 1A4), however, is 1 of 3 actin antibodies that specifically identify actin isoforms found in smooth muscle. 10 These antibodies are the most specific and sensitive ones presently available for marking leiomyosarcomas. In this dog, metastatic tumor cells stained more uniformly for actin than did cells in the primary prostate tumor (Fig. 5) .
Cytokeratin immunoreactivity was not found in this dog, in concert with the fact that cytokeratins are considered the most specific immunohistochemical marker for epithelial cells and their tumors. In a recent study, however, cytokeratin immunoreactivity was demonstrated in a subset of leiomyosarcomas that arose in human prostate. 1 Therefore, antikeratin reactivity should not exclude a diagnosis of leiomyosarcoma when considered in relationship to the results obtained with antibodies to muscle-specific proteins. 7 Myoglobin expression appears to be linked to differentiation of rhabdomyosarcomas, whereas fibrosarcomas typically lack immunoreactivity for desmin and smooth muscle actin.
In an attempt to determine the incidence of prostatic sarcoma in dogs, a search of the Veterinary Medical Data Base f revealed 1,397 prostatic tumors diagnosed over a 20-year period . Mesenchymal tumors accounted for 27/ 1,397 (1.9%) of all prostate tumors. Hemangiosarcoma was the most frequently reported mesenchymal tumor of the prostate, accounting for 18 of 27 (67%) mesenchymal tumors. No prostatic leiomyosarcomas were recorded. Three cases of leiomyoma were reported, accounting for 0.2% of all prostate tumors. Prostatic leiomyoma accounted for 0.2% of the 1,324 smooth muscle tumors (i.e., leiomyoma, leiomyosarcoma) that occurred in all organs during this 20-year period. Although hemangiosarcoma arising in the prostate has been reported in the dog, 3 the prevalence of hemangiosarcoma found in this survey was unexpected.
Immunophenotypic confirmation of prostatic leiomyosarcoma has not been characterized previously in the dog. Of the few cases reported, the diagnosis apparently was based on evaluation of routinely stained tissue sections. Although prostatic leiomyosarcoma appears to be rare in the dog, immunohistochemistry may reveal additional cases as prostate tumors previously classified as undifferentiated sarcoma are similarly scrutinized. The routine diagnosis of peste des petits ruminants (PPR) is based on clinical examination, gross pathology, histologic findings, and laboratory confirmation. 4,10 The laboratory methods include virus isolation followed by specific identification (neutralization test, immunofluorescence) and differentiation from rinderpest (RP) virus, detection of viral antigens (agar gel immunodiffusion and immunocapture enzyme-linked immunosorbent assay [ELISA]), viral nucleic acid (nucleic acid hybridization), and recently polymerase chain reaction (PCR) detection. 3, 8, [11] [12] [13] Each test has its advantages and limitations. Tissue culture virus isolation from necropsy samples is a simple and safe procedure, but PPR virus (PPRV) is difficult to isolate from animals with clinical disease. Secondary infections are widespread following PPRV infection and may hinder the efficacy of virus isolation using tissue culture. Moreover, observation after 3 consecutive passages in tissue culture takes up to 3 weeks, and the necessary antiepidemic steps could be taken too late. The agar gel immunodiffusion method gives a positive result only with high concentration of viral antigens in the tissues, a rare situation because animals often die acutely from secondary infection. PCR was shown to be a sensitive method and is of particular value when the corresponding product of translation is detected in parallel. Moreover, detection of viral genetic material in animals does not mean that these animals can transmit the disease and has no epidemiologic In the present investigation, an immunochemical method with good reproducibility was utilized. The tissue sections were evaluated simultaneously using immunohistochemistry (IHC) and routine histologic methods, which allowed precise delineation of the viral antigen distribution.
Tissues from 6 sheep and 2 goats from 3 PPR outbreaks were examined. In all these cases, the initial diagnosis was based on clinical signs and gross pathology and was confirmed by 2 laboratory methods (immunodiffusion and reverse transcription PCR [RT-PCR]). All 8 animals were positive for PPRV RNA by RT-PCR. One goat and 1 sheep were negative by immunodiffusion. In all cases, virus isolation was negative. Sheep and goats with acute infection were necropsied within 1-4 hours after death. Tissues from healthy animals served as negative controls. The tissues were fixed (72 hours) in 10% neutral buffered formalin, embedded in paraffin, and sectioned at 4-5 m. Monoclonal antibodies (MAbs) to bovine viral diarrhea and border disease viruses (WB 160-PA 0241, WP 215-PA 0824, WS 363-PA 0825,) a and normal mouse serum were used instead of a MAb to the N protein of PPRV as negative controls. MAb (clone 38-4) against N protein PPRV (strain 75-3) and recombinant protein (coding sequence of the N protein gene of Nigeria 75-1 strain of PPRV) were constituents of the PPR competitive ELISA (c-ELISA) kit. b,5 This MAb produces a strong immunofluorescent signal to the N protein of all PPRV strains tested (but not to other morbilliviruses) and
